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where : : a”) o, : 
wk a hare Q()=I-—, 
a mr Me + Anne? 2 _ eH 
fDi) TE melee ne 
a In an appendix, it is: lgactly shown that : a 
a lp ea: a ty /tr(o) s&s So |! 
E,=0, - = a er VEG me ao 
. a, Ree ES =0.-° Soa ECO." 
holds at rjoz and di oz, ak ne 
ie £ ty (o) + 
£,=0, pe : 
‘ : hs Fo & (w) 
is valid. for r loz and ale oz. In these relations; = 


amplitude. of the electric field of the dipole ina 


te . the amplitudes of. the h-f field in the plasma. ‘In 
mimetic fields Wz. €4), (3) agrees with. (4),. and 
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density ‘pedomes infinite at one point. at ws O, the electric field in the 


plasma ae a funotion:-of density becomes infinite with the exception of. 


>. 
Flloz, 3} oz and @,, Qs where resonance is absent. The field strength ‘E. 


‘as a function of the field strength of the external magnetic. field is of 


great interest with a fixed plasma density. These properties of an 


‘electric field in plasma have been studied with the aid of an arrangement — 


shown in Fig. 3. At a pressure of 2¢ 1072 mn Hg (air), a gas discharge 


‘was produced between two electrodes in a glass flask 4 mm in diameter 


and 18 mm long. Transmitting and receiving antennas were inserted from. 
both sides (spacing; about 3 mn). The antennas were made of ‘coaxial © 
cables. In first approximation, the. transmitting antenna constituted an 


emitter which could be considered a dipole oriented along the axis of: 


the cable. The frequency applied was )= .5.7° -19!0 seo and the 


receiving signal was amplified and conveyed .to.an oscilloscope. The 


‘solenoid generated a magnetic field of 7000 oe in the discharge tube. The 
‘authors studied the resonance of an electric field at small plasma 


densities, which had been produced by a discharge current of about 1 ma. 
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Fig. 8 shows the electrical diagram of the single h-f probe.” A ‘comparison 


- between experimental and theoretical results indicates that, in accordance . 


with theory, resonance will occur at E, (w) =0 only if: the dipole moment 


. of the emitter has a definite orientation with respect to the magnetic 


field. The experimental density required is slightly different from. the 


‘theoretical one. This is due to the varying input resistance of the . 


antennas, which complicated the experiments considerably.: The authors - 


‘ further examined the possibility of measuring the plasma density with the 


use of a single h-f probe. This method is based on the dependence of the _ 


_ resonance of the input resistance of the dipole on the plasma density.’ 


It could be shown. that this method is applicable to both isotropic and 
anisotropia plasma. | There are 9 figures and 6 references: 4 Soviet-bloc 
and 2.non-Soviet-bloc. ey” 


ASSOCIATION: “Fizicheskiy institut im. P. N. Lebedeva Moskva (Institute 
of Physics imeni P. N. Lebedev,. Moscow) 


SUBMITTED: June 6, 1960 
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AUTHOR: - Ruhadze, A. ke 


; PIPLE: = Blectromagnetic waves in a -syaten of interpenetrating plasmas 
“PERIODICAL: Zhurnal ‘tekhnicheskey fiviki, v. 31, no. 10, 19614, 1236 - = 1265 


TEXT: iigetsonagnctas: waves are considered in a system, consisting of an. 
‘infinite plane-parallel charged-particle beam moving with an arbitrary . 
relativistic velocity u, and an isotropic stationary plasma. The 
-stability of this system ‘is investigated. Presupposition: The total 
current induced, referred to the coordinate system of the plasma, is the - 
— 8um of all currents: induced in the beam and in the stationary plasma: 
: 7 J; =o Fe anba Whalen (2), >: 


e,, (2, W=4HI0e k)-+ (0, 3, , and 


: ef} (o, ky), ei (w, k) wt e,,(, k), 


| By 2 FI eQr (», 6 Be e(2)! t, 2, 
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ge the dielectric seodseants of the eee ‘of the stationary issn: and | 
OF the total system, Lagden & The dispersion equation. ee . 


a 
25 
k*s 19. -k, Kyhy - Hs 6 (tor) = 0 can be reduced to. 


DEB e peter, nj OO 
? fue — [am (o, k)- ees 2 (einie (o, ee ljwoe (w’, K+ ota 
aH (0, 0 —— Smal A W142 x 
egy (o, ky—«m (, a) es (w, Hoi : ‘ 
a aie (0, Bo, w))=0. : (11) : 


oa ainiee iC" = pare (o', ye ') - 5 J BS aa since Eq. a) 31) = current 


density a phddeed in the beam referred to a coordinate system: 
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“a! Wo ile ; “ ; 
feos +9 2 7 
SO = a2 fae ak (1— V1) 0 


: phe ut Vis tee ae : 


moving with the been Conclusions from (10): For large is iW and. ag follows 


2 
Te 2,2 Cae 2 2,2 .. 4ne ; 
Fos cok + Gite + ®oh6 = ck” + ee (Nae + Be. )ot i. ee, the oscillations 


are. ‘undemped: Considering the nee: aotien of particles, and in case of 
the temperature of the electrons exceeding by far that of the ions, 


sel aad za cae Ce 


holds (where thre: is ‘the Larnor ‘frequency of Siecisene). ‘4d. e., the 


oscillations in the beam are weakly damped in case of high particle 
densities. Conclusions from (11): In contrast to (10), (11) may have 

_ solutions which correspond to oscillation amplitudes increasing with time. 
(A) If u&c, iad eT ee a . ay 


Tonge Ht 1=0. (19) 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7" 


7 APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7 


ir oe et Saheb 


Pee 7 sfost/61/os1/oro/o10/0%3 
suceereescn te Waves: in... ; ce es B109/B102 


is gbtained fron (11) in the range of high frequencies wand ty. For - 
wkd, (19) has solutions that correspond to undamped oscillations. The 
system is, however, unstable in case of O<ku and RP cso (B) Considering 


the heat motion of particles in the stationary Brean the dispersion 
tae for T, o> Pa will be 


a0. . a 


fo = kay 


this: means that. for wStk “only weakly damped oscillations occur, phe zn 
for w<uk the oscillation amplitudes are increasing with time if 
Wy /Np_>¥ u *afcT (c) Considering ‘the. thermal motion of particles in. the 


veamy the Sispersion equation ‘is. 
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for cy, ra only weakly damped oscillations occur, whereas solutions are. 
‘obtained for w@uk that correspond to oscillation amplitudes increasing 


with tine. (D) Considering the thermal motion of particles both in the 
-- beam and in the stationary plasma, aud if.t. > Tay Toe> Toa! then 


: . 2 : 2 2 —'), : 
hee - Ole WI, ‘ “rey : ud 

w= hes Tear RIOT ODT Saree (36) 
io Og om: : e 


holds for eG elibaa corresponds to oscillations increasing with time 
provided that the particle densities in the beam are sufficiently high. 

- Finally, the author considers the case of relativistic. velocities 

- neglecting thermal motion; in. case of @>uk only such solutions are 
offered as correspond .to non-increasing oscillation amplitudes. 
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: . : “ « ole ‘ : : 
1 (ko* + wie w},,)[ (kay? - wt, { 1 —4)] + 05,,(ku)? 
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ae atari) — 
: (ku)? — a2, ( 3) 
holds for ag th which, “in case of N, 25, corresponds to oscillation 
amplitudes increasing with time. In case of N, aoe » the plasma oscilla- 
tions will be unstable ir @ a, o> ka The author thanks V. P. Silin for. 


advice and discussions. A. I. Akhiyezer and Ya. B. Faynberg (DAN sSSR, 
69, 555, 19495 UPN, 44, 324, 1951) are mentioned. There are 13 refer- 
ences; (10 Soviet and 3 non-Soviet. The four references to English-~ 
language publications read as follows: D. Bohm, E. P. Gross, Phys. Rev. 
15, 185, 1949; Problemy sovremennoy fiziki, 11, 7,;.1952; P. L. Auer, Phys. 
Rev. Let., 4G 411, 1958; J. Lindhard, Det. ie: Danske. Vid. Selsk. Dan. . 
Mat. Fys. “Medd., 28, No. 8, 1954. 


ASSOCIATION: Fizicheskiy inbtidut da. Po Ne Lebeadeva AN S882 Moskva 
(Physics Institute imeni P. N. Lebedev AS USSR, Moscow ) 


SUBMITTED: November 5, 1960. 
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- AUTHORS: Lovetskiy, Ye- Ye., Rukhadze; AccAe® 0 on &. 
DITLE | a “Hydrodynamics of a nonisothermal plasma =. rae 
o PERIODICAL? “ghurnal ‘eksperimental!' noy 4 teoreticheskoy finiki, Ve 41 ce _ 
SE seo once BQet 4 VON 1845-1849 “od BO hance le 


, TEXT Single-fluid magnetohydrodynamics of a no 
free plasma, created by Yu. L. Klimontovich and y.-P. Silin (Ref. 1% 


ZhETF 240, 1213; 1961), is extended toa plasma. in which particle 
collisions occur. sideration preponderantly 


affects the damping decrement 0 y remains unaltered. 
The consideration is confined to a dilute plasma where jon-ion collisions 


are more significant than el In this case, the 
equation of motion for the plasma is given by ~ ; ? ee 
ee (8), 


: * év : a : co ao: : “s . > : 
a+ (y x)Y ear karee ti + Fag lrot B, BI +5 (FP + F2"°), . 


nisothermal, collision- 


oe a 


=, ieee oa 
ed with the equation stated by 


and is thus extended by FS ® compar 
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Klimontovich and Silin (pa*5 is the dissipative force due to Cherenkov 
‘absorption and to absorption by magnetic bremsstrahlung; Fets takes 


jon-ion collisions into consideration}. . The effect of collisions on the 
- spectrum of magnetohydrodynamic and tagnetoacoustic waves is studied. cal 
In first approximation, magnetohydrodynamic waves are undamped while a oh * 


damping decrement is obtained for magnetoacoustic waves. The contribu- 
tions to the damping decrement, resulting from collisions, do not depend 
onthe magnitude of the wave{vector. Hence, only Cherenkov absorption 
is responsible for the divergence of wave packets. Conditions indicating 
whether Chere kov absorption e: seeds, and when absorption by collisions 
- are stated.. Another derivation of the dispersion laws for the two wave 

_ .types is given by solving the dispersion equation for electromagnetic 

- iwaves, The range of validity of the theory is estimated. The authors . | 

“thank V. P. Silin for a‘discussion. There are 3 Soviet references. ~ 


MN =6S=~*~S ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk 
. -SSSR (Physics Institute imeni P. N. Lebedev of the Academy 
of Sciences USSR) |. as wate oe" 
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“AUTHORS: Rukhadze, As Aey and Silin, v. P. 
SAS 2 
_ PITLE: Electrodynamics of media with spatial dispersion 


| PERIODICAL: Uspekhi fizicheskikh nauk, v. 74, no. 2, 1961), 223- -267 ; 


TEXT: The present paper. gives -& systematic representation of ae electro- 
dynamics of media with spatial dispersion. The equations of “the electro- 
“magne tic, field 3 in a medium are usually written down in the form 


; 1 OB. 
‘diy D= es rol E= =F 
; 4x: Sonne (1,3) 
rob = te bo divB=0. - 
ja ttcrotM, ry 2 RES (1,4) 
HW=B—4aM, — ~~ (1,5) 
Deb +4aP oe (1,6). 
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‘The ventow i denotes the ramnetization; bass p is the polerizetion vector. of 


the medium. With ‘the quantity D‘(z,%) = (e+) + re at! 4(2, 6") ~ De the 
field equations can be represented in the form yO vols a : 
: be bee ie ae . are : 
div D’ = 4x0,, ; rol E=— 25 ' : 
a (it) 
rot De ate be. div B=0. 


The authors restrict thenselves to linear electrodynamics. Then, the : 


“material equations D5 = 84g B js By = uy nt are also linear, and can only be 


used for slowly vente eee With high-frecu- ney cea ne terial 


: equations of the type D, aes = dite, j(t-t BORO, mae (tat! )E, (t') (1. Ci 
-00 
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must be used, which consider the influence of the previous history on the. 


electromagnetic properties of the medium. Spatially nonlocal relations 


Ta Se 
re pea E se nce bebe tro 


consider spatial dispersion besides the dispersion in time; for e hono- 
geneous, isotropic and nongyrotropic medium, they may be written dovn in 
the form | A er cee, Boe : cae 


D(r, y= (ae) dre ey rE, 1), — 
B(r, t) = \ dt’ \ dr’p(t—t’, r-F) Wr’, t’). : wads 


“®he material equation considering both kinds of dispersion end integrating cae 


j 


“Eq. (IZ) has the form p(2, +) =|, att abit, (t-t!, ?, ¥')E,(£", t) STi 
in linear electrodynamics. -Summing up: The field equations II integrated . 
by the material equations III (and the materiel equations for the surface) 
are unique determination of the electromagnetic field in any part of 
“Gard. 3/8° 0 Pe ee SE ene ae eee - o 
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‘the space. ‘The tensor of the couples. dielectric constant has the: oun 
€; ACh %) = [are “fate ~ik? > £4 5(%0?) » { azeritt &5 (9,2) (2, 6) “for plane 
oe waves. Such a tensor, horever, only applies — to. unlinited and ye 
spatially homogeneous media for which the material equation 
a fo ae Se 
32+) = | atta ee, j6t t,E-Z')2, (25+) (2.4) holds. 
i = =O £ "i ' i 4 
(5%: —k)=ei;(w, k), efj(—0, —k) = — ei, (a, k), 
eij(o, k)=ey(—0, —k) G7) | 
holds for the real part ee 42) and the imaginary part of the copies. 
: tensor & j(ok). me fields are applied, which depend on. the coordinates : 
through ine factor e- ar (2. 4): takes the form. eee 
Card 4/3 
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Ps nt : 7 E 7 . 
D1 (t) = ad ij6t eH RE, ay (2. ar with be res Hk) = labe” ii ie 12) 


-0 
(2. 9). The tensor of. the dielectric constent in:an isotropic and non- 


‘-gyrotropic medium. has the form 


bij fo, k)= = (tye er (wo, ie a (w, k). (2,44) - - 
: Further, | ete (o, pose k), ‘gtr (0, ye te (a; h), veg : - 
let eM(o, Hae (—a, Be (w, =e ah eS eee 


“holds. For. fields Reuhinine jive’ HE “int on time and coordinates, 


hy ay .(jk)B, (2.26), where the complex tensor of conductivity 

ae : 00 9a se ° 

a CB) = ‘ate’ ** ate 8) (2.27). Similarly to (2. 11), 
5 he ed 7 
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pelds for an seseecats and nongyrotropic medium. Htepersion of eke tensor 
- of the dielectric constant: For a Debye screening of the electrostatic 
_ field in = isotropic medium, it is sufficient that. the oa dielectric 


constant ¢ ‘0, k) at. k= 0 has a singdlerity of: the type 4/xP ; and is 
positive. ee general, two different linits of the ‘longitudinal dielectric 


7 


eee 3 ae 
4, (05 0) = lim lim (1 - 5 5 Ce Ae G, 14) holds,’ and | a weak a A 
- evo -4/ks0 eck vy 
spatial dispersion exists for ef’ 0. "Frequency ‘diepéreion", concerns the 


quantity p (,k) near the point - x = 0. Similer statements are nade for 


ent sovroRte media. The energy 


Qe ae (.¢s YEE +(p" -u)HE = 5. x z? a ig? Ge 14) is released gue - 
“to the. effect’ of. an eles tromamiet tic fi eid in a ala In a quasimono~ 


- chromatic field, the formula 
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: EB aLy (r’, t) | 
(th), 2 ds ara {etu0.9° Oop) Zoe(or rt 
Bas ee : lark (0, cl} ie (83) B+, « 16). 


-is obtained for the rate of ‘the systematic change of the electromagnetic A 
energy. Here, Q denotes the amount of heat released per unit time. U may 
be regarded as the mean energy of the electromagnetic field of the mediun. 
For the electromagnetic waves in.a medium, the authors obtain a system: of 
linear algebraic equetions ; 


lei (0, k) E(k ©) = —KD® (k, 0), Lay 
(oF (@, k) RBs + eA ky) Ey (ky @) = — 0*D? (ky 0) + ue 
+ 4aDi (le, t= 0) + ef, Bk, c= O)). (5,5) 


for determining E(k)... ‘From | these more general deliberations, the 
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authors also derive formulas for plane monochromatic waves in a medium, for 
the propagation of electromagnetic waves through media with weak spatial 
dispersion, for the energy losses of fast electrons in a medium, and for 
. the fluctuations of an electromagnetic field. The theory of losses of fast, 
charged particles was developed by Tamm, Frank,.and Fermi. A consideration 
of weak spatial dispersion in isotropic media near absorption bands leads to 
a qualitatively new phenomenon, nemely, the appearance of new transverse 
‘waves. There are 3 figures and 44 references: 36 Soviet-bloc and 8 non- © 
_. Soviet-bloc. The most important references to Englisn-languege puolications 
read as follows: D. Pines, Revs. Mod. Pays. 28, 184 (1956), R. d. Ritchie, 
Phys. Rev. 106, 874 (1957). . os 
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: TITLE: Nauchnaya. henPerentelys! Moekovekoao tashenerno-fiztcheskogo | 
: aor institute (SoLentifio Conference of the Moscow sigatecnapels 
‘Physics Ineti tate) 1962" : 


PERIODICAL! Atomnaya energiye, ve. 43, nO. a 1962, 605 - 606 ne 


TEX?: The annual conference “took piace in May 1962 with more than 400 

delegates participating. A-review is given of these leotures that are | 

asoumed to be of interest for the readers of Atomnaya energiya. They are 

followings A. I. Leypunskiy, future of fast reactors; A. A. Vasil'tyev, 

} . design of accelerators for superhigh energies; I. Yas Poneranohuk, 
-vanalytioity, unitarity, end asyaptotio behavior of strong interactions at. 

high energies; A. B. Migdel, phenomenological theory for the many-body 


problem; Yu. D. Fiveyskiy, deceleration of medium-energy antiprotons in- . 
matter; Yu. Me Kogan, Yas Ae Iosilevakiy, theory of the Méesbauer effect; 


gt thee wetter tee See rier ne renee 


Ft 
Z 


M. Is Byasano Pea a rey Peay re losses in nonhomogeneous medius; - 
: iw, Ae Ae Bubnedsss f sonductivity of muparse teat Een 
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Nauchnaya konferentsiya... B102/B186 


Ye. Ye. Lovetskiy, A. As Rukhadze, electromagnetic waves in ‘nonhomogencous ass 

plasma; fu. D. Kotov, 7 Rozental', the origin of fast cosmic muons; .. 

Yu. M. Ivanov, muon depols rizdtion in solids; V. G. Varlamov, Yu. M. Grashin,. 
~B. A. Dolgoshein, V. G. Kirillov-Ugryumov, V. S. Roganov, A. Vv. Samoylov, 
ju" capture by various nuclei; V..S.- Demidov, V. G. Kirillov-Ugryumov, 

A. K. Ponosov, V. P..Protasov, F. OM. Sergeyev, scattering of N- mesons at j 

5 ~ 15 Mev in a propane bubble chamber; S. Ya. Nikitin, M.S. Aynutdinov, v 
Ya. M. Selektor, S..M. Zombkovskiy, A. F. Grashin, muon production in. n"p 

interactions; B. A. Dolgoshein, spark chambers;.N. G. Volkov, _ 

V. K. Lyapidevskiy, I. M. Obodovskiy, study of operation of a convection 
chamber; K. G. Finogenov, production of ‘square voltage pulses of high =. oe 
amplitudes; G. N. Aleksakov, problems of.color vision; V. K. Lyapidevakiy, stad 
‘relation between: numberof receivers and number of independent colors; — % 4 
“Ye. M.. Kudryavtsev, N. N,. Sobolev,. N. I. Tizengauzen, L.-N. Tunitakiy, 

F. S. Fayzulov, determination of the moment of electron: transition of os- 
“cillator forcee and the widths of the Schuhman-Runge bande of molecular 
oxygen; B. Ye. Gavrilov, A. V. Zharikov, V. I. Raykoy decomposition of the 

volume charge of intense ion beams; Ye. A. Kramer-Ageyev, V. S. Troshin, 

measurement of neutron spectra; G. G. Doroshenko, new methods of fast- 
«neutron recording; V. a ExanOvs uemarad) eerearercey |: R. M. Voronkov,. 
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-anti-Hernitian component of +... aust be taken into account at oe ee ed 
4nd % are calculated for m= 1 and ms 2; It is shozn that near these | 
frequencies the energy of the electromagnetic field absorbed by ‘the. 
Plasma ions Mey be considerable, Plasma waves near the resonance 


1958). There are 5 references: 2 Soviet and 3 non=Soviet; The two : 
references to 2nglish-language publications read as follows: T.-H. Stix. 
Phys. Rev., 106, 1146, 1957; Phys. of Fluids, 2: 19, 1960, 
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“AUTHORS: “Rukhadze, A. A., and Silin, V. P. 
eye i SES ce nr SS J s ; 
TIPLE: The shape of the lines of magnetic slowing-down absorption 


‘ REXT: The shape of lines of magnetic slowing-down absorption in. a-non-. 
pelesiyse st electron aki = calculated proceeding from the dispersion 


- relation x76, are Sb ie @ Ble) Es ;@s ¥)| = 0 (1) for electromagnetic waves. 


'° electrons, n is the refractive index. .In the present cases “with weak or 
Be hae ease influence of thermal mogs On): “the dispersion relation 


“cera 67a) 


9, 9B4S | = ) bo B1 a B108 


in a plasma: 


PERIODICAL: ghurnal tekhnicheskoy fiziki, Ve 325 no. 4, 1962, 425-434 


for the case ee /w 2zntv >/e ‘1 . <v?is the mean thermal velocity of | 


a 


(e? ~g?i—e ean 9+ 2e,e92t (et —gZ — e,e,)fsintd + ag? eo | i as (3) 
6 OR SS a ge) Te 


2 (e; sin? d -- ETN) ° 


follows from Bavacion (1) with ‘theuse of the tensor 
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fhe shape of the lines of ... — 2125/3108 


be if ai F sees ie = , —ig 0 os " yey 
0 k) =e?; “ey =l|ig s 0 (2) > 
: 0 ; 0. Bing sale : 


of the dielectric constant for the ordinary and extraordinary waves, 
respectively. €% and ES denote the Hermitian and anti-Hermitian parts. of 
this tensor, Sapceeveig (3) gives for the angles not very near to 
fs x/2 the expression 
x=s— ley ¢[sint 9 (e, 2) -§-2 sin? § cos" 9 (é, —g) 2,1 ef cos" O(1-rcost8)} x 


x VPP ea ain Oe AGT oaD se [sink (gta) X 
7 x ((€, — g)tsin? +e, (2e,—2¢-—e, J cost)-1-4getcos?O (¢, sin?d- aa | 
Pacis pata) {[ 42 sin? t-e,c0s? Oy 2 Et (aint 8 (6, — gi pea ‘ay S 
"4-2 sin? bcos? Ne, (6, Tiler Seer NO ee 0) |x. ; ee cpa 
x Vitae ae) ain Oddy? cosh = 2 <1 [4eig cos? ea AS ee a ee 


. X.(e, sin? b-re, cast —gsiot®) sia (984) (G Tpit Oa te deat 
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fhe shape of the lines of ... B125/3106 eae aes 
for the absorption coefficients of the ordinary and extraordinary waves. 
At Soon /2 , the refractive index and the absorption coefficient are 


Siete, & ; pore = os ees e 
= 2 1--— 
_—rF, i x — — fe ey : : est ah tie i 
teh, Ree ey 5). 
: aon ~ ey ; * 
; — ied : 
n =€6,, Qe es” 
22 — Sy 


(4) and (5) only hold for the frequency range with n2>0. With a weak 
influence of the thermal motion and angles not very near to n/2, the -- 
. spatial dispersion in the Hermitian part of the tensor can be neglected. 


Qx3e2m.c F mc? (o — wp)? 
pk? — Qntws 


Jao. | (6) 
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- holds for waves "propagating dee the | angle = .0 with reapect to the 
magnetic field. If the waves propagate under the angle Dae n/2 with 

“respect to the magnetic field, the spatial dispersion has to be taken into . 
account even near the first resonance line. In a dense’ plasma, the oe" 4 tee 
ordinary wave cannot propagate under the angle Van/2. Relativistic ef-_ \ 

_ fects of the thermal motion of particles may cause a considerable — ; 
-abeorption of waves near the first resonance line even at nonrelativistic 
temperatures. Near the second resonance line of absorption, the waves are. 
likely to. enter the plasma readily. With a prevailing influence of the 

_ thermal motion, the waves'may be strongly absorbed in plasma. There are 
18 references: 14 Soviet. and 4 non-Soviet. fhe four references to 
English-language publications read as follows: J. B. raat Phys. ‘Rev., ates 
169, 10, 1958; J. 5. Drummond. Phys. Rev., 112, 1460, 1958; W. E. 
_Drummond, M. N.. Rosenbluth. Phys. Fluids, 35 45, 1960; D. B. Beard. Pays. 
Rev.let., 2, 81, 1959. Phys. Fluids, 3, 342, 1960. 


ASSOCIATION: Fizicheskiy institut: im. P. N. Lebedeva AN SSSR Moskva 
(Phys sics Institute imeni P. N. Lebedev AS USSR. Moscow) 
SUBKITTED:; April 5, 1961 
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eae  Ramazashvili, R. Rey and Rukhadze, A. Ae 


TITLE: ; Blectromagnetic waves ine magnetoactive plasma in the ‘range ; 
- of large. refractive indices 


«PERIODICAL: = - Zhurnal tekhnicheskoy. fiziki, ve. 32, nO 5; 1962, 644 - - 64aT 


0s Dielectric constant and refractive” “index of ordinary, extraordinary; ae 


eee waves in plusme with. a refractive index - ‘Z “ly 4. ate studied. 


He =? os 1% i “For Pe | ¢ 1 the tensor Ey ss k ) differs very 


: “little from B, ; ka refractive ‘index. is “about vonteys BS . oe - 


(jan mst ye Ne tf a In the case oF Ba > Vee “s bay” 
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The dispersion equation no, oj. nny - F (w,k ) = 0 yields with the 
help. ‘of (4) “the equations n'sin 29-= igs ns Eo) Ca s 2 fhe’ 


anti- ecu tenn pant of the tensor is neglected § and . these equations give in 
ere Rc aanmagrinan aa ; ae : 


: Shee eee wt apf eee 
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- Conclusion: 


Por ordinary and extraordinary waves the 


when wom 5 for plasma waves it is -s0 when w> mid 


plasma is transparent | 
o° Wis the cyclotron ee 


frequency of the electrons and ions, 2 =e H/m Ce 
: a ala * 


Fizicheskiy institut im. P.ON. 


| ASSOCTATION: 
; Institute imeni PLN, Lebedev, 


Lebedeva, Moskva (Physics — 
Moscow) : 


‘SUBMITTED: October 14, 1961 (initially) tovent 2) 4969 
Novémber)20, 1961 (after revision) 
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Interaction of a charged garticle beam with a plasma 
Zhurnal wkhnicneatoy Fizik, v5 32) no. 6, 1962, 669. - 6 


ceral metnod of examining the interaction of an Gunauued ‘rela- 
ged particle peam with ea plasma is proposed. If. the particle 
idered as an anisotropic plasme with a directed group velocity 
icles one can use the dielectric permittivity tensor of act 
asma, ‘instead of solving the linearized equations of motion oF. 
and veam together witn the Maxwell equations» Starting fron - 
ion relation, the ausnor examines the electromagnetic cacilia-.* 
“ceaur in wwo colliding plesma beams with and without an exter-— 
Phere are 2 eco 
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-?P. Ne Levedeva AN SSSR Moskva 
: imeni P. N. Lebedev AS USSR Moscow) © 


APPROV : 
ED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7" 


SERS 5 AMET REIS FE 
i es SNE ESET BF ES ORE OTE IE RSET gO T 


"APPROV : 
ED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7 


gin s/053/62/076/001/002/004 
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2Y2IRO re ae | : 
AUTHORS ¢ Rukhadze, As A+, and Silin, V- P- 
TITLE: Linear slectromagnetic phenomena in ‘plasma : 


PERIODICAL: Uspekhi figicheskikh nauk, v- 76, no- 1, 1962, 79 - 108 - 


hieved in the field of linear — 


7BXT: This is a summary of . the progress ac 
: according to the authors, will. 


Porm the foundation of nonlinear electro 
magnetic properties of plasma.as to the 
particles with respect to their velocities are dealt wi 
assumptions, special attention being paid .to the electromagne 
in nonequilibrium plasma. “The problems dealt with comprise: Tensor ‘of . 
the dielectric constant of plasma}; electromagnetic properties of: isotropic Bo 
plasma; anisotropic plasma without strong fieldss electromagne 

“plasma placed ina strong magnetic field; interaction of a beam of charged - 
particles with magnetically active plasma; particle collisions in plasma; 
fluctuations of the electromagnetic field in plasma. . A. Trubnikov, 
v¥. S. Kudryavtsev, Yu. Ne Dnestrovskiy, D- Pp. Kostomarov, Ya. B.:Faynberg; 
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: “Linear electromagnetic phenomena . ee B117/B101 


“Z. D.. Landau, S. G. Belyayev, aed G. I. Budker are ‘mentioned. “Phere are | 
40 references: 34 Soviet and 6 non-Soviet. The four references to |. A 


- English- language publications read as follows: R. Balescu,. Phys. Fluids 

3, 52 (1960); J. Hubbard, Proc. Roy. Soc. A260, no. 1300, 114 (1961) and . 

"Proc. Roy. Soc. A261, no. uae 85 (1961) 5° N. “N. Rostoker, Phys. Fluids 3, 
922 (1960). ; 
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TITLE: “Method of ee iede optics for fourth-order differential | equations x relevant to kept 
frequency plasma oscillations. a oe 
i 4 ox 


; ; SOURCE: Zhurnal prildadnoy mekhaniki i tekinicheskoy | fizikd,, no. 6, 1965, 58-64. 


TOPIC TAGS; plasma oscillation, differential 1 equation, ‘geometrio opticn, approximation : 
method 


ABSTRACT: The authors iaventigaes a ee fourth-order eceatiol “aciaing toe smali ti osell- 
lations of a nonhomogeneous plasma in an external magnetic field without consideration of _ 
dissipative processes in the first approximation of geometrical optics with real coefficients... 
Asymptotic solutions of this equation with an accuracy up to the first-order.terms are obtained 
and quasiclassical rules of quantization are established for various specific cases. A new: 
vibration spectrum characteristic only for an inhomogeneous plasma ina magnetic field is. is 
determined by the theory developed. ‘In conclusion, authors thank V. _P, Silin who aided in . ~~ 
the development of the concepts on the joining of the quasiclassical solutions, as well as Yu, 
N._ Dnestrovskiy and D. P. Kostomarov for a discussion o the work and critical comments, ee 
Orig. art. has: 3 figures and 21 formulas. re 
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ACC NR: APG003TSS SOURCE CODE: UR/0181/66/008/001/0024/0027 y d 
V.G.; Glushkov, M.V. ; Rukhadze, A.A. oo ee 


_'» AUTHOR: ‘Veselago, 


ow (Fizicheskly institut AN SSSR) 


"ORG: Physics Institute im. 


- YTLE: The amplification of 
SOURCE: Fizika tverdogo tela, 


plasma electromagnetic wave, plasma 8 ns 

os, ee sey 

, i ae See ee S Ab Udy S 92520 

ABSTRACT: Recently, numerous SR a have investigated the possible electroma etic 
“rads in the presence of carrier drifts. 


' wave amplification in solid-state p 
~ the linearized system of Maxwell's equations, the equation of motion of two types 
rs develop a theory © 


presence of carrier drifts in external electric 


results shows that there are favor ! 
along the magnetic field in a plasma with an unequal number of c 


given of the maximum frequency whic 


+ ‘TOPIC TAGS: electromagnetic wave phenomenon, 
- ogeillation, solid state plasma oe oa 
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L 1449866 
"ACC NR: AP6003755 | 


power dissipated in InSb and in 8 cages containing Rinistives Aiegulgating th the eo 
number of carriers. The respective carrier concentrations are’ 101 m~3 and w 919 
-em73, and the maximum frequencies which could be amplified are = 1018 seo"! and i to. 
1012 gec-1, Orig. art. has: 13 formulas and 1 figure, Je Ba 
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t 4 TITLE: On ‘the oscillations of a plasma in constant external ‘electric and magnetic. 


fields - e 


SOURCE: | thurnal tokhnicheskoy ficikt, ve 36, no. 1, “1966, 72. = : 


TOPIC TAGS: Sante stability, “elostric ‘field, oa: a i ‘ganlnonducter’ plasma, 
plasma oscillation, constant magnetic field, ionized plasma, electron plese yy 
e electromarnetic wave oscillation, propagation velocity: 
: ABSTRACT: The authors (ZhETF;.48, 1656, 1965) have previously sie ciaaed ‘the ‘exit 
tion under the influence of a'constant electric field of low frequency electromagnetic} 
| oscillations in a weakly ‘Lonized electron-ion plasma and in-the. electron-hole : pla 
| of a semiconductor. In the present. paper they: ‘consider. the influence on these’ - *. 
oscillations of a strong external magnetic field. parallel to the electric. field. ze 
[abstracter’ s note: -The results and notation of the previous paper are employed with- 
out redefinition of the: symbols; it is accordingly. difficult.to follow the argument’ 
without reference to the earlier paper]. “It is shown that the magnetic field does not. 
stabilize the noise oscillations thet: arise in’ apoterert sy weak electric fields» It. 
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is found that in a plasma havi 


arise drift waves with a 


drift at a velocity considerably exceeding the drift velocity, the possible existence 
of which they demonstrated in the earlier paper. The authors thank V.M.Lavin for 
discussing the results and for critical remarks. Orig. art. has: 17 formulas. 
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-|ABSTRACT: An sHemapt has been made to iavesigete the drift-cyclotron ‘aetllations e 
lof a spatially inhomogeneous low-pressure plasma with collisions propagating on an | © 
external magnetic field. Particle collisions are taken into account by the Landau 
collision integral [L.°D. Landau, ZhETF, 7, 206, 1936]. Short-wave oscillations 
with a wavelength smaller than the Larmor ion radius but larger than the Larmor’ 
electron radius are examined. The analysis of oscillation spectra are carried out 
in the geometric and optical approximation, Dispersion relations are obtained for 
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determining the local spectra and growth increment of drift-cyclotron oscillations - 
of an inhomogeneous plasma. It is shown that in the growth of particle collision 
frequency, the drift-cyclotron oscillations of a collisionless plasma go over to 
drift-dissipative oscillations, which are only characteristic of a collision plasma. 

_ |'The stability of such oscillations depends on the nonuniformity of the plasma particle 
-ltemperature. Orig. art. has: 28 formulas. [Based on authors! abstract] 
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| i. ; as 
'ABSTRACT: The article starts with the development of equations for the adiabatic 
‘theory of the instability of a plasma in an electric field. However, 4f the plasma. — 
4g in a sufficiently strong electric field, the results of the adiabatic theory, 
| generally speaking, will not be valid. ‘The remainder of the article is devoted to the 
‘extension of the results for the adiabatic case to the nonadiabatic case. "In oY 
{conclusion we express our 4ndebtedness to V. P. Silin, I. S. Danilkin, and A. MM : 
'Stefanovskiy for valuable remarks and stimulating discussion." Orig. art. has: 30 
iformulas. © eS 3 OF noe ; 
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laBSTaACT;. The authors discuss the stability of a eae unifornly filling most of tho - 
space between two plane parallel conducting walls and carrying an electron current in .|‘.: 
the direction of an applied magnetic field that is- parallel to the walls. The calcus 2 
lations were undertaken because of their practical interest in connection with negativel 
absorption amplifiers and plasma betatrons. The walls were assumed to be plane and 
parallel to facilitate the calculations; it 14s presumed that the results are quali> | 
tatively valid for the technically intere sting case of a plasma beam in a cylindrical | 
enclosure with conducting walls. The calculations are based on a dielectric tensor 
derived by linearizing hydrodynamic equations for the electron motion, which include 
the self consistent field and the effects of collisions. The calculations are there- | 


fore valid for waves whose crete velocities are high compared with She exeotras thermal; 
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jvelocitics. Dispersion equations are ‘derived for the Limiting cases of weak and strong). 
lexternal ‘magnetic field, and the logarithmic increments of the oscillations are calcu- 
lated. It is found that in a rarefied plasma in a weak ‘magnetic field there develops 
a periodic convective instability that is carried by ‘the electron current, and that 
such a system can amplify. The instability persists ina weakly ionized dense plasma, | _ 
jen which collision effects are predominant,.and a strong external longitudinal magnetig) © 
field reduces the logarithmic increment in a collision-free plasma but does not sta- up 
ibilize it. The frequency band that can be amplified increases in width with increasing 
jwald conductivity, but the length of the tube required for a given ‘pain also increases;| 
Be ior eouctueee eae eens optimum wall conductivity. fora negative absorption ‘amplifier el 
is 1023 or 1014 se 1 nd the optimum plasma density is such as to provide a collision ee 
frequency — of 1022 or 10°" sec “1, -ynder these conditions frequencies up to about 10 we 
Hz can be amplified. It is found that under the conditions of the plasma betatron ; 
‘experiments of A.M,Stefanovskiy (Yadernyy sintez, 5, 215, 1965), the instability dis- 
cussed here develops during the course of several eleposeconds, This time is much 
: longer than the observed acceleration times and is also longer than the time that would) ~ 
be required for acceleration of the electrons if the acceleration were not interrupted.| " 
It is therefore concluded that the instability associated with wall conductivity cannot} — 
‘explain the observed interruption of acceleration in the plasma betatron and will not. |- 
‘lin itself prevent the operation of such an accelerator. ‘he authors thank Y.P.Silin, 
who instigated the work. Orig. art. has: 31 formulas and 1 figure. 
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J,and fon collisions damp out or excite oscillations. Graphs show the stability 


freed 7, 1966. ee art. has: 2 ‘figures: and 21 formulas. vee 38,417] Hand. 


cand Afi 8 2 i To eo eae es 718. 7 


ACC NR nerooss78 = SURGE CODE Ulett 


AUTHOR: Ruknadze, A. A.; Silin, ve Pe oe i 
ORG: . Paystes"Institute im. P. N. Levedev, Academy of Sciences USSR (Fiaichesty i 
-institu AN SSSR) i 
TITLE: Effect of Coulomd: collisions: on ‘the drift instability of plasmas ] 
SOURCE: AN SSSR. Doklady, v..169, no..3, 1966, 558-561 i 
TOPIC TAGS: Coulomb collision, plasma instability 
“SUB CODE: 20 . ae H 
ABSTRACT: The effect of charged particle collisions on the drift instability | 
of plasmas was calculated earlier using the model collision integral (see, | 
e. ge, T. E. Stringer, Bull. Am. Phys. Soc., 10, 208,:°1965; P..L. Batnagar et 
al,, Phys. Rev., 94, 511, 1954). However, such a collision integral does not ° ~ | 
allow the study of eEEects connected with the temperature inhomogeneity of = 
| 

| 

| 

| 

} 
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plasmas and often leads to incorrect results. The authors use the Landau col-  _ 
lision integral (L. D, Landau, ZhEFT, 7, 206, 1936) and restrict their inquiry. : 
to low-pressure plasmas. The instability consists of the excitation of poten- 
tial oscillations; the effective particle collision frequencies are smal 1 

‘ Compared with Larmor frequencies. ‘The analysis of oscillation spectra is 

i carried ou¢ ina geometrical optics approximation. An analysis of expressions: 
derived from the-cikonal equation yields conditions under which the electron 


: boundaries of the plasma. This paper was. presented by Academician I. Ye. Tamm on 
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‘| ABSTRACT: *, The’ “artiéle ‘starts with the derivation ‘ot an’ » equation for small. ee a | 
‘oscillations. in the: following. form?” a z eho tae iess sane le Oy 
wi, (f= We ie, “9 9. ce Agee 3 a es eer get Bete a 
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: atere: ‘O 4g. ‘the potential: ‘of a “field: oscillating’ with, ‘a * ceanianay Os “yee and: ie, ‘are 0 the o 
, projections, of: the wave vector. ‘along: ‘the. y“and "2 <axes} Nea s the: Tarnok frequency; “= | *- 
w vie As. the’ plang peocuaneyt 1 Ee fhe directed velocity. of flow of particles of a 
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35, no. 11, 1965, 191n-1921 


ABSTRACT: The authors discuss the stability of two identical nonuniform streams of 
plasma moving in opposite directions parallel to a stron external ‘machétic field,” 
the velocities, temperatures,. and densities of the streams being ‘assumed. to vary .in 
‘a direction perpendicular ‘to the motion. The calculations for nonuniform streams | 
were undertaken in an effort to account for the poor agreement with experiment of 
the analogous theory previously developed for uniforn streams, The treatment is ~ 
based on the kinetic equation without. collision terms, from which dispersion equa- 
tions are derived in the geometric optics approximation. It is’ shown that the non-- 
uniformity of the streams strongly affects their stability only at frequencies below 
at least one of the relevant Larmor frequencies. Separate d-spersion. equations are 
derived and discussed for frequencies below the ion Larmor frequency and. between -. 
the ion and electron Larmor frequencies, . Owing to the nonuniformity there are in~ 
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stabilities at these frequencies which are not damped by the external magneti: field; +} 

expressions are derived for the corresponding logarithmic increments, Instabilit‘ :s 

of this type should occur. in the closed magnetic trap described ‘recently by 0. de 

G.M.Batanov et al. (DAN SSSR, 160, No, 6,1965) at frequencies from 10° to 108 cyclo/ |. 

sec; it is suggested that the resulting oscillations may give rise to anomalous . ~~ 

_ | diffusion of the plasma transverse to the magnetic field and thus account. for the | 
_|-Short life of the plasma in this installation, ie Soy pT Ig aad er a 
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ABSTRACT: The gathers: cnlewlate the effect of convective drift ‘of ‘charged particles 
on the high frequency slipping instability of a nonuniform plasma’ carrying a ‘current 
in an external magnetic field, discussed by E,Harrison and E, Harrison & T. Stinger | wee 
(Proc. Phys. Soc. B82, 689, 700, 1963) with Neglect of drift. The equation for small 
potential oscillations in a cold nonuniform current-carrying plasma in which the ~ 
current is parallel and the gradients are perpendicular to an external magnetic. field: 
4s quoted from work of A,B, Mikhaylovskiy (ZhETF, 48, No. 1, 1965; ZhTF,35, No,10,1965): 
and a dispersion equation is derived from it in the gocuotric optics angnoxinatione. 
The stability condition is derived and an approximate expression is obtained for the ; 
logarithmic increment of the oscillations. : It was found that the plasma is unstable 
over a much wider ‘range of velocity. gradient than was concluded by Harrison and . 

Stinger, who neglected drift. Thes ‘solution is obtained and discussed in detail for 
Card 172 ei : 533.9 -. 
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the case in which the plasma density ds constant for 1x] ode ‘a ‘end zero for ae > S a, 
and. the z-component of the velocity. is a linear function of x (x; y,-2: are rectangul r 
Cartesian coordinates with the z-axis ‘parallel to the uniform magnetic’ field). This ; 
solution reduces to that of Harrison and Stinger ‘Cloc.cit, )-in the. limit ‘of hig’ is 
magnetic field, when drift is negligible, and gives the previous results of the pres 14 
paper in the Limit of short: wavelength, when the geometric. optics approximation. pT: aoe 


‘valid. Experiments, possibly by A,M,Stefanovskiy (reference not. given), on: inductive 
acceleration. of plasma in a toroidal chamber are discussed. Under the conditions of 


the experiment the plasma was subject to the long wavelength instability previously . 
discussed by. Mikhaylovskiy (loc, cit.), but this instability develops tco slowly. to- 


‘|! aecount for the observed rapid saturation of the current in~wi0 8 sec. The short . 
wavelength instability discussed in the present paper was also active in the. experi- 


mental conditions, however, and develops sufficiently rapidly, to account for the. ob- 
served results. Orig. art. has: . 20 formulas, ee ae 
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ABSTRACT: Excitation of low-frequency electromagnetic waves in a weakly fonized . 
electron-hole plasma or in electron-hole plasma of a solid body in the presence of 
an external electric field is investigated. An expression for the dielectric per- +f 
meability tensor of a plasma medium is obtained by solving the kinetic equation in | 
volving the collision integral introduced by Davydov (ZhETF, v. 7, 1937, p. 1069). 0 & 
The dispersion equation for small oscillations is analyzed in detail. It is shown 
. that excitation of longitudinal oscillations in a plasma occurs only when electroa 
drift velocities exceed the phase velocity of the wave parallel to the drift. In 
this case buildup of the oscillations is due to the change in the sign of the high- 
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frequency plasma conductivity under conditions of the anomalous Doppler effect; 

‘tthe other hand, transverse electromagnetic waves are excited at arbitrarily. saall:<:: 
electron drift velocities, i.e., at arbitrarily small currents in the plasma. Under 
the conditions considered, only transverse oscillations can arise in the electron-: 
hole plasma of a solid body. The oscillation increments and frequenttes are found. 


and conditions for oscillation buildup are given. Orig. art. has: 42 formulas. — 
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leectric tensor 


| ABSTRACT: ‘The authors analyze the low-frequency oscillations which can occur in a... 
system comprising an anisotropic plasma and a beam, with account taken of the anti-: 
hermitian part of the dielectric tensor. It was suggested in earlier papers by one. 
of the authors (Rukhadze, Izv. vyssh. uch. zav. - Radiofizika v. 6, 401, 1963 and 
with V. G. Makhan'kov, Yadernyy sintez v. 2, 177, 1962) that electromagnetic waves 
can be produced in such a plasma by mechanisms other than the Cerenkov effect and 
the anomalous Doppler effect, buth the possibility of development of two-stream in- 
stability in such a system when the condition for the Cerenkov effect is not satis- 
fied was not demonstrated in the earlier work, which was limited to hydrodynamic 


[cord 2 
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' oscillations under conditions when the antihermitian part of the dielectric tensor’ |. 
ean be neglected. The analysis is carried out both with and without an external {| 
magnetic field. It is shown that in the absence of an external magnetic field, a | 
spatially unbounded anisotropic plasma with a beam is unstable for arbitrary direc-| 
tional velocities of the beam. The values of the critical beam velocities at which 
low-frequency instability in a bounded plasma sets in, are estimated. It is shown 

that a strong magnetic field stabilizes such an instability of an anisotropic 
plasma. "The authors thank V. P. Silin for valuable remarks." Orig. art. bas: 
15 formulas. 
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‘ TOPIC TAGS: plasma, nonuniform plasma, cyclotron resonance 


_ ADSTRACT: The frequency spectra and damping constants of the normal oscillations of | 
‘- nonuniform plasma are calculated in the neighborhood of the electron and ion Lar=-: 
. mor frequencies and their second harmonics. It is assumed that the plasma is magne-; 
‘tized parallel to the z axis of a rectangular Cartesian coordinate system x,y,z and: - 
that its properties are functions of x, but: the authors assert,,that their results _ 
‘tf; can be easily transformed to apply to a racially nonuniform cylindrical plasma. It 
ft ., is also assumed that drift effects can be neglected, so that the dielectric tensor | 
‘ “has the same form as for a uniform plasma. The authors assert that this assumption. .~ 
is justified in the case of the long wavelength cyclotron oscillations that they _ f 
“treat.“the eikonal equation is then simply the dispersion equation in its usual form 


but with coefficients that are: functions of x (in analogy with the Bohr-Sommerfeld | 
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ACCESSTON NR: AP4041991 _ bo Sige es ae avs. ce eae eee 
sduantun conditions) the integral over ‘the cyateoarent Seton ‘of the plasma of the 
‘real part of the wave number obtained by solving the eikonal equation. The corres-~. 
-ponding damping. constant is, the appropriately normalized integral of the imaginary :. .:, 
part of the wave number. These integrals are written explicitly for; frequencies near: ~~ .° 
,the second harmonic of both the electron and ion; Larmor frequencies, and: for fre- 
-quencies near, but not. toa. near, the Larmor frequencies themseives.. The integrals }. 
: (except for those ‘pertaining to the second harmonic of the electron: Larmor .frequen- 
iey, which are very cumbersome) are ‘evaluated for a plasma of watch the. ai ili 


fe ehen ty =o —-G@Y] 


‘and the. results are discussed briefly. In each of the ‘four cases there are two Kinds 
of oscillation, corres ponding to the ordinary and extraordinary waves, of which one! 
is confined to the surface abe a and sey other a not. sl Nae has; 34 pei : 
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TITLE: die cee ce conductivity ‘of a inapfetoactive plasma 
SOURCE: IVUZ. Radiofizika, v. 7, no. 2, 1964, 232-241 7 


TOPIC TAGS: mapnetoactive >lasma, plasma conductivity, plasma oscillation, electron 
collision, part:cle collision, refractive index, absorption coefficient 


ABSTRACT: An expression is derived for the high-frequency conductivity of a fully 
ionized magnetoactive plasma on the conditions when the field frequency and the par~ 
ticle gyrofrequency are considerable larger than the effective collision frequency. 
The research is aimed at investigating the increase in the hiph-frequency conducti- 
vity due to the particle collision, ani the increase in the absorption of the short- 
wave oscillations which exist in the plasma under these conditions. Expressions 
are derived for the components of the conductivity tensor, the refractive indices, 
and the absorption coefficients of the short-wave oscillations in the plasma. The 
calculations are based on linearization of the transport equation and using the” 
first two terms of the expansion of the solution in powers of the collision inte- 
gral. It is noted that in this cpg region the electron collisions make the. 
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game contribution to the plasna conductivity as the electron-ion: collisions. 
authors are deeply grateful to V.._P. Silin for a discussion of the work." Orig. . - 
art. has: 37 formulas. ; 
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SOURCE: : Zhurnal tekhnicheskoy fiziki, v. 34, no. 4, 1964, 577-589 


é TOPIC TAGS: ere plasma beam interaction, charged particle bean, | 
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' particle beam with an inhomogeneous plasma is presented. It is lim- 
ited to the case of a one-dimensional inhomogeneity; 1.e., when all — 


' 


TITLE: On the cheery of interaction of a charged particle beau with | 
an inhomogeneous Plasma, I. Potential oscillations 


inhomogeneous plasma, potential oscillation, oscillation instability,! 
‘kinetic inscabiitey,diolectetciperatcetyity tensor, geometric optics, | °~ 
approximation as ed : ot 
ABSTRACTS © A checretical investigation of the interaction of a hacked 


‘the characteristic dimensions of the plasma and beam depend on one 
_ single coordinate, An expression for a dielectric permittivity tensor: 


and the eikonal equation for a plasma=beam system are derived using 
the geometric optics approximation. Potential oscillations of the 
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‘system are studied in two opposite cases: 1) interaction of a uni- 
form beam of low density with an inhomogeneous plasma and 2) inter-. 
action of a nonuniform beam of-low density with a homogeneous plasma. 
Some conclusions related to the instability of oscillations are ae 
drawn up for both cases. The author thanks V. P. Silin for a dis~ - 
cussion of the work and critical remarks. Orig. art. has: 33 formu- 
las. * oe ‘ : 
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“© yupHoR: Rukhadze, A, A; Silin, V. P 
: TEPTLE: ; The geometrical optics method in the electrodynamics of in- 
- homogeneous plasma ns os 


 soURCE: Uspekhi fizicheskikh nauk, v. 82, no. 3, 1964, 499-535 


. POPIC TAGS: plasma, inhomogeneous plasma, isotropic plasma, con- 
fined plasma, inhomogeneous plasma electrodynamics, geometrical op- 
tics method, quasiclassical quantization rule, Bohr-Sommerfeld phase . 
integral, plasma oscillation spectrum, plasma potential oscillations,’ 

.. plasma nonpotential oscillations, plasma instability, plasma drift. 

- Instability . 


. ABSTRACT: Whereas earlier studies of the electrodynamics of media =). 

‘ with spatial dispersion were limited to homogeneous media with either... 

.! infinite or distinctly defined poundaries, the introduction of geo- it. 2s 

metrical-optics methods has made possible noticeable progress in the | aoe 

. development of a theory of electromagnetic properties of weakly in- i. 
-: homogeneous ‘plasmas. This review article details the principles of | 
: t 
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“4 ACCESSION NR: AP4O24575 
“ithe geometrical-optics method as applied to media with spatial dis-.: 
“persion: and treats the concrete problem of oscillations in a weakly. - 
_: inhomogeneous plasma confined by a strong magnetic field. .The spec- : 
‘i tral characteristics of natural oscillations of the plasma are de- 
“ pived in terms of the Bohr~Sommerfeld phase integrals (quasiclassical - 
.| quantization rules) and are used to establish the conditions under |. 
-twhich a weakly inhomogeneous plasma is unstable, The analysis is. i)" 
© limited to the one-dimensional case. The section headings are: 1. 
“Method of geometrical optics in the electrodynamics of media with i gee 
‘spatial dispersion, and the permittivity tensor of a weakly inhomoge-: | 
_neous plasma confined by a strong magnetic field. 2. Quasiclassi- oe 
--¢@al quantization rules and the oscillation spectrum of an isotropic.” - 
- 4nhomogeneous plasma, 3. Oscillation spectrum of inhomogeneous eos 
' magnetoactive plasma, 4, Spectrum of low-frequency potential drift : : 
oscillations of an inhomogeneous plasma, 5. Nonpotential drift os- eran 
/eillations of an inhomogeneous plasma. 6. Effect of non-parallel eee 
‘magnetic flux lines; stabilization of drift oscillations, Orig. art... — 
nas: 125 formulas and 1 table. ; : 
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ito the amet. field: in ‘the direction ofthe drift, the authors :f 
associated with transverse waves “propagating along the magnetic field, 5 ‘polarize A. 
with the electric vector in the direction of the drift. This instability is. 

a gous to the bunching instability. of e uniform isotropic plasma (A.A. Rukhadze, : 
“WUZ-ov, Radiofizika, No..2, .6,— 1963) and does not involve the Cherenkov. excitation 
imechaniam, In the course of the calculations. expressions. ere obtained. for the*: 
dielectric tensor as a differential operator, for the dispersion relation, -8 

~-Poynting's ‘vector. It is found; that no heat: is evolved:in an infinite plasm 
' "The authors are. deeply grateful to. VP, Silin and M.S.’ Rabinovich for. dise 
j of the results, and to V.L. Ginzburg, on whose initiative the: present 

wes emer t ONES: art. has? 26. formulas. Preece ene ee 
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© gpeoracts me ‘problem. of 11ity’in a’ : cacecetnle: ‘deadly 
oo fluid situated in'a erevtetienat field has been solved by an. 
: fh unent ior Bg y “in which the equation of state of the 


_o "+ gluta ts not defined... A 
‘ magnetohydrodynamic oacillatic 


” gravitational field was obteined and felen § for two witimate cases, 1.¢., with 
high and low oscillation frequencies.” “It was shom that for. high-frequency 


: -.*) ogetllations a conductive inhomogeneous fluid ina gravitational : field is allways’ 
 ” ptables it can be unstable Sircuk in the « case of. Foe eee cect iations, te: 
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mm: ‘One type of beam instability in n plasm 2 ee | 
f-: - source: Izvestiya ‘vysshikh uchebrykh zevedenty, retioticti, © v6, “Hos a 
one TOPIC TAGS: 2 electron-ion plasm, beam instability 4 in ‘plese 


= ABSTRACT: “It is pointed: pat. ‘mathematically ‘that ‘a beam of ey particles : 
ne ' an isotropic ‘Plasma can effect. the transverse: component of the. electric: f. 
a a wave, Two cases are considered: (a) a “neutral cold beam of: charged. . ae 
- . | particles traverses the neutral cold. plasma and (b) all. plasm. electrons - 
/ hia move with a superthermal speed in relation to the ions. The conclusion is- that 
x a beam of charged particles moving with a superthermal | speed in an. isotropic ; 
wan =... plasma generates transverse ‘electromagnetic. waves. ."The author. expresses his deep 


. a ‘thankfulnegs to V. L. Ginzburg;'M. S. Rabinovich and V. P. Silin for their: 
-i valuable advices and discussions.” Orig. art ~ has: | T Lamecor a BNL ss 


aoe | pie Quatilite, Bn LEE 


SOLO BLESS TER OEE SSL eS TEPER ELT WORE 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001446010017-7 


> pat(1)/BD8/BEC 
mene ae sf 


ACCESSION NRt  AP3001324.. 


wos, 


a 


"AUTHOR: = Lovetskiy, Ye. Ye.3 Rukhadae,“A-A 


TITLE: _On the convective instability of non-uniform plasma’ in gravitational fic 


6) 19635 660-666 


|. SOURCE: Zhurnal tekhnicheskoy fiziki, v.33, mi 
TOPIC TAGS: plasma, non-uniform plasma, plasma stability 


|. ABSTRACT: The authors previously investigated the stability of a non-uniform las 
, dn crossed magnetic and gravitational fields using the two-component hydrodynamic ~ 
-. \ approximation and found two. sorts of instability: the previously known instability 
»:bo longitudinal waves propagating transversely to.the. magnetic field-in the directio 
of the drift (drift instability) , and an’ instability with respect to transverse waves 
propagating parallel to the magnetic field and polarized with.the electric vector . 
-~, parallel to the drift (convective instability). . (Ye.Ye. Lovetskiy and’ A.A. Rukhadze; 


op BHTF, 33, 652, 1963).° It 1s known that the drift instability disappears if the 2° 
y) - thermal velocities of the plasma particles exceed the drift velocity: (M. Rosenbluth 
v. N. Krall and N. Rostoker, Report. No. 170 of the Salzburg Conference on. Plasma Physics,’ 
©1962). The present calculations were accordingly undertaken to investigate the effect’ 
“of thermal motions on the oonvective instability remains even when thermal motions |; 
: are taken into ly rarefied and the magnetic 
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‘fleld suffletently ee the ‘ealomatdone’s ‘are sey on the kd tic: 
~ the electron and Jon distribution functions. | 
“-:to0 be small and the gradient term is. omitted. 
turbed solution to the kinetic equation 4a as 
‘ture and the linearized kinetic equation for + 
“waves are assumed for the perturbations, and. the dielectric tensor and’ the dispersion 
™ . equations are derived in the Usual yay, The waves. propagating transversely to th 
/ magnetic field are found to be stable. This is 4 consequence of the omission of 
. -gradient term in the kinetic equation. The stability conditions for waves propagating 
mC parallel to the field are discussed in some detail. Such waves, if the: ‘wavelength 
- ‘sufficiently long, are found to be unstable even when the thermal velocities exceed 
a drift velocity. "The authors express ‘their sincere gratitude to Vals Ginzbi 1 ae 
m for discussions of: the results." Orige: art. ass. 28 formes. | : 
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a “ABSTRACT: - The qathods: of: ela: sotles: are: extended ‘to: aise ‘0 
|" spatial dispersion, when the. field equations are. integral: equations: 
“:{-to the problem of stability of a “magnetically confined ‘plasma. ~The. dispersion: 
“| relations for longitudinal. oscillations: are: derived... Analysis. of ‘the dispersio 
“") pelations for the limiting cases.of long and short wave: perturbations: yields: th 
“| necessary.and sufficient conditions for plasma: instability. It :is shown, in” 
i} particular, that if the ratio of the electron :to ion temperatures. As: independen 
i.of the coordinates, a weakly Anhomogeneous low-pressure plasma: confined. by. a. 


‘| magnetic field is almost always unstable ‘against - short-wave. oscillations.° : It i 


7 ' pointed out that. the instabilities ‘of an inhomogeneous: plasma: confined by a strong 
4 field are kinetic, since they are: ‘associated wanes residue | beraa An me ‘kernal of 
: : 38: ee aS. Bore & 
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TITLE: Secondary Effects in the Problem of the Bending Due to a Force 
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